Secondary active transporters use ionic gradients to pump specific molecules across the otherwise impermeable membrane bilayer that surrounds all cells and organelles. These proteins are essential components for cell communication, function and survival and are important targets for drug development. The transport of substrates against a transmembrane concentration gradient proceeds through a series of discrete conformational transitions, during which the protein's substrate-binding site is accessible only to one side of the membrane at any given moment. In this work, we engineered a large number of double cysteine mutants-based on our crystal structures-and performed double electron-electron resonance (DEER) to gain insights into the dynamics of ligand-induced motions in SGLT.
